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Public Health Informatics and the Public Health
Workforce in an Era of Change
Martín-J. Sepúlveda, MDThe velocity of societal change is unprecedentedand is affecting both the developed and develop-ing worlds. Transformations are being driven by
numerous forces, including information and technology,
capital ﬂows, competition for economic development,
demographic shifts, natural resources, climate, and conﬂict.
Major change is occurring in all societal sectors and at all
levels, including individual, community, and enterprise. At
the individual and enterprise levels, for example, mobile
and wireless digital devices with handheld communication
and computing capability have redeﬁned business, educa-
tion, and social behaviors and processes. Rapid changes are
also occurring at the community infrastructure level. In
China, for example, high-speed rail systems twice the
length of European and Japanese railway systems with a
reservation system larger than the total of all airlines
worldwide have been built in less than 7 years.1 Such
changes are transforming government, business, work, and
the professions, and are generating massive quantities of
new digital data in all sectors, including those with
particular relevance to the determination of health.2
The following viewpoint regarding transformations in
societies and change for public health professionals is framed
by this context of exponential high-velocity change, data,
and information explosion. It is a compilation of messages
presented at the 2014 Public Health Informatics Conference
and the 2014 Alexander Langmuir Lecture, Epidemic
Intelligence Service Conference. Four forces for change are
examined in the following three sections and their relevance
to the work of these professionals is discussed.
Delivery System and Communities
Healthcare delivery system reform in the U.S. has been
spurred by unaffordable costs and provisions of the
Affordable Care Act 2010. New models of care have been
launched such as medical homes in primary care, health
homes with extended services in communities, and
accountable care organizations in hospital or multispeci-
alty group systems. Early short-term outcomes from these
new models are mixed but generally supportive of better
value from reduced hospital and emergency departmentVice President of Health Systems and Policy Research, IBM Research.
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the pressing need for better approaches to care delivery,
there is a gross imbalance in the large expenditures for care
delivery compared to jobs, education, housing, transport,
food, and other real determinants of health.5 Investing in
community transformation for better health is not yet a
core strategy for solving our health crisis. The inability of
population health professionals to make the investment
case for community transformations has been due in
part to the unavailability of data from these sectors and
the technologies, skills, and systems to use them. Novel
partnerships to exploit data repositories and assets of
other enterprises in pursuit of shared problems have
also been slow to develop. One such example is the
Orange S.A. Data 4 Development project,6 which
challenged researchers to use its massive mobile sub-
scriber data in the Ivory Coast to improve population
well-being. Creative use of these data by public and
private research laboratories delivered actionable
insights such as improving tourist experience through
geospatial analyses, generating useful economic devel-
opment indices with poverty and mobility patterns,
improving safety and preventing violence during
events, and improving privacy of open data sets.
Cities
Cities have become the locus of the world’s population and
play an increasingly vital role in total population health
strategies. More than half of the developed world’s
population became urban in the 1950s, and the developing
world will achieve this before the year 2020. In 2009, more
than half the world’s population lived in cities, with growth
rates highest in low- and middle-income countries in non-
Japan Asia and Sub-Saharan Africa.7 Cities attract people
for economic opportunity and social reasons. Cities provide
employment, concentrate capital, afford better leverage of
infrastructure, and contain the talent and business sector
networks to exploit and extend innovation. Conversely,
cities can create and scale socioeconomic disparities, crime,
and violence, and disseminate diseases and behavioral
patterns that constrain opportunity, health, and equity.
Population growth in cities is challenging govern-
ments to transform services and operations to serve their
populations and create sustainable environments that
drive human and economic development. The need ton Journal of Preventive Medicine  Published by Elsevier Inc. This
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and effectiveness of city operations is acute, and data and
information are being used to drive these changes. For
example, water systems are being instrumented, inter-
connected, and analyzed for quality, leakage, utilization,
contamination, and predictive maintenance. The trafﬁc
and transportation sector is using data collection and
analytics for assessing citizen mobility, ﬂeet optimization,
trafﬁc, event and parking management, and forecasting.8
Digitization of legacy data systems and data from sensors
and objects in these and other sectors relevant to health
provide opportunities for public health professionals to
help solve municipal problems in ways that also beneﬁt
population health. Public health professionals will need
to invest time in these efforts and acquire data and
systems literacy in these domains.
Big Data and Cognitive Computing
Two additional forces for change with relevance for public
health professionals such as public health practitioners,
informaticians, and epidemiologists are big data and
cognitive computing. Instrumented objects, pervasive sen-
sors throughout our environments, and personal devices
capture video, voice, image, and other data forms of very
large size very quickly. It is estimated that the worldwide
digital universe will double every 2 years to 40 trillion
gigabytes (40 zeta bytes) by 2020, which is equivalent to
more than 5,200 gigabytes for every person on earth.9 In
addition, objects, devices, systems, and services are all
becoming web aware or connected in an Internet of Things
estimated to reach 1 trillion by 2015.10 This unprecedented
level of quantiﬁcation offers the potential to redeﬁne public
health systems from surveillance to planning, research,
mobilization and response, and assessment and forecast-
ing. It also creates the potential for insight and intervention
among the social and environmental determinants of
health at a population level with systems science methods
such as modeling and simulation.11
Cognitive computing is ushering in a new era where
machines perform cognitive functions such as memory,
learning, judgment, and inference. This is being made
possible by combining many scientiﬁc methods and tools
like natural language processing, algorithmic mathematics,
optimization, and machine learning. People can interact
with these advanced cognitive computer systems through
normal speech and receive decision support that provides
feedback with probabilities attached based on the quality
of the evidence.12 These systems have enormous applica-
tion in public health when work involves synthesizing and
evaluating large volumes or rapidly developing informa-
tion on complex problems involving unstructured data
such as outbreaks, exposures, syndromes, or syndemics.November 2014The public health workforce faces complicated but not
insurmountable barriers for advantaging data generation,
technology, and societal transformations to advance total
population health. Some are technical, such as data stan-
dards and systems interoperability; some are professional,
such as workforce, skills, and practices; some are legal and
regulatory, such as access, privacy, and conﬁdentiality; and
some are due to funding and work process. Overcoming
these challenges will require profession-driven re-skilling in
multi-sectoral data literacy, systems science methods, and
the relentless pursuit of innovative partnerships.
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